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PATENT APPLICATION OF THOMAS R. BERGER ET AL. 



FOOD WASTE REDUCTION MECHANISM FOR DISPOSER 

CROSS REFERENCE TO RELATED APPLICATIONS 

loooij This application claims the benefit of the U.S. Provisional Application Serial No. 

60/453,067 filed March 7, 2003. 

FIELD OF THE INVENTION 

10002] The present invention relates generally to a food waste disposer and more 

particularly to a mechanism for reducing food waste in a disposer. 

BACKGROUND OF THE INVENTION 

10003] In designing a mechanism for reducing food waste in a food waste disposer, 

consideration must be paid to the speed with which a reduction operation is completed 
and the resulting size of particulate matter produced during the reduction operation. A 
manufacturer must also consider the demands that a wide variety of food waste with 
varying properties (i.e., soft, hard, fibrous, stringy, leafy, elastic, and resilient) may have 
on a reduction mechanism in the disposer. Due to healthier diets, for example, 
consumers tend to eat more fruits and vegetables, resulting in food waste having a soft, 
stringy, leafy, or resilient consistency. Additionally, the modern diet has increased in 
consumption of white meat. The waste from meat typically includes bone. Although the 
bones from white meat are typically not as durable or difficult to grind compared to 
bones from red meat, the bones from white meat tend to splinter. In addition, the waste 
from white meat typically includes skin, which is elastic and resilient. 

10004] A number of mechanisms for reducing food waste in a food waste disposer are 

used in the art. One example of a mechanism of the prior art is used in the General 
Electric Model GFC 700Y Household Disposer manufactured by Watertown Industries. 
Other examples of mechanisms of the prior art are disclosed in U.S. Patent Nos. 
6,007,006 to Engel et al. and 6,439,487 to Anderson et al., which are owned by the 
assignee of record and are incorporated herein by reference in their entireties. In the prior 
art disposers of the c 006 and '487 patents, a rotatable plate is connected to a motor and 
has lugs attached to the plate. A stationary ring is attached to the housing of the disposer 
and is positioned vertically about the periphery of the rotatable plate. During operation 
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of the prior art mechanisms, food waste is delivered to the rotatable plate, and the lugs 
force the food waste against the stationary ring. Teeth on the stationary ring grind the 
food waste into particulate matter sufficiently small enough to pass from above the 
rotatable plate to below the plate via spaces between the teeth and the periphery of the 
rotatable plate. The particulate matter then passes to a discharge outlet of the disposer. 

|0005| While mechanisms of the prior art disposer are satisfactory for reducing food 

waste in most applications, designers of food waste disposers continually strive to design 
and manufacture mechanisms capable of adequately reducing a number of types of food 
waste that may be encountered by the disposer. Current designs of reduction mechanisms 
in disposers may encounter some difficulty in sufficiently reducing fibrous,^ stringy, or 
elastic food waste, such as cornhusks, artichokes, parsley stems, poultry bones, and 
poultry skin, for example. Such food waste may pass though the radial spaces between 
the rotatable plate and stationary ring without being adequately reduced in size. 
Consequently, the passed fibrous or stringy food waste may create blockages in the 
disposer discharge or in the household plumbing. 

[0006| The present invention is directed to overcoming, or at least reducing the effects 

of, one or more of the problems set forth, above. 

SUMMARY OF THE PRESENT DISCLOSURE 

10007) Various mechanisms for reducing food waste in a food waste disposer are 

disclosed. In each of the reduction mechanisms, structures are provided for shearing food 
waste as it passes through or past a rotating shredder plate of the disposer. 

100081 In one embodiment of the disclosed reduction mechanism, a rotatable plate is 

coupled to a shaft of a motor housed in the disposer. A stationary plate is disposed 
adjacent the rotatable plate and defines a plurality of apertures therethrough. The 
stationary plate has a central opening. The rotatable plate is positioned for rotation 
within the central opening of the stationary plate. The rotatable plate has a central 
portion coupled to the motor shaft and has a peripheral portion disposed adjacent the 
central opening in the stationary plate. One or more lugs are attached to the peripheral 
portion of the rotatable plate and have a surface or edge for passing over the apertures in 
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the stationary plate for shearing the food waste during operation. The lugs can be 
movably attached to the rotatable plate and capable of swiveling and sliding relative to 
the rotatable plate. Alternatively, the lugs can be fixedly attached to the rotatable plate. 
Moreover, a combination of fixed and movable lugs can be used on the rotatable plate. 
Interaction between the lugs and the apertures in the plate produce shearing or cutting 
forces for reducing the food waste. A stationary ring is disposed in the disposer and has 
an inner wall disposed about the stationary plate. The lugs attached to the rotatable plate 
can have ends for passing adjacent the inner wall. Interaction between the lugs and the 
stationary ring produce grinding or shredding forces for reducing the food waste. 

10009) In another embodiment of the disclosed reduction mechanism, an impeller has a 

central portion coupled to a motor shaft and has a wing portion positioned adjacent a 
stationary plate. A lug is attached to the wing portion and has a surface or edge for 
passing over the apertures in the stationary plate. The lug can be movably or fixedly 
attached to the impeller and can slide over to the stationary plate. Interaction between the 
lug and the apertures in the plate produce shearing or cutting forces for reducing the food 
waste. A substantially straight portion of the wing portion can also pass over the 
apertures in the stationary plate for shearing the food waste. Interaction between an end 
of the lug and the stationary ring produce grinding or shredding forces for reducing the 
food waste. 

[ooioi In another embodiment of the disclosed reduction mechanism, a stationary ring is 

disposed in a housing of the disposer between the inlet and the outlet of the disposer. A 
rotatable plate is coupled to a motor shaft and is positioned for rotation relative to the 
inner wall of the stationary ring. The plate has fixed and/or movable lugs for reducing 
food waste with the stationary ring. Interaction between ends of the lug and the 
stationary ring produce grinding or shredding forces for reducing the food waste. The 
rotatable plate has an edge forming a gap with the stationary ring for conveying reduced 
food waste to the outlet. One or more cutting elements are mounted in housing of the 
disposer adjacent a bottom surface of the plate. Blades of the cutting elements extend 
adjacent the gap for cutting food waste conveyed through the gap. 
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loon ] In another embodiment of the disclosed reduction mechanism, a stationary ring is 

disposed in a housing of the disposer between the inlet and the outlet of the disposer. A 
rotatable plate is coupled to a motor shaft and is positioned for rotation relative to the 
inner wall of the stationary ring. The plate has fixed and/or movable lugs for reducing 
food waste with the stationary ring. Interaction between ends of the lug and the 
stationary ring produce grinding or shredding forces for reducing the food waste. The 
rotatable plate has an edge forming a gap with the stationary ring for conveying reduced 
food waste to the outlet. One or more cutting elements are mounted on a bottom surface 
of the rotatable plate. Blades of the cutting elements extend beyond the edge of the plate 
for reducing food waste conveyed through the gap. 

100121 In another embodiment of the disclosed reduction mechanism, a stationary ring is 

disposed in a housing of the disposer between the inlet and the outlet of the disposer. A 
rotatable plate is coupled to a first shaft of a first motor and is positioned for rotation 
relative to the inner wall of the stationary ring. The plate has fixed and/or movable lugs 
for reducing food waste with the stationary ring. Interaction between ends of the lug and 
the stationary ring produce grinding or shredding forces for reducing the food waste. The 
rotatable plate has an edge forming a gap with the stationary ring for conveying reduced 
food waste to the outlet. A rotatable cutting member is disposed underneath the rotatable 
plate and is coupled to a hollow shaft of a second motor housed in the disposer. The 
hollow shaft is disposed over first shaft, and the motors are housed one above the other in 
the housing. The shafts rotate in opposite directions. Blades on the rotatable cutting 
member extend beyond the edge of the rotatable plate for reducing food waste conveyed 
through the gap between the rotatable plate and stationary ring. 

|ooi3] In another embodiment of the disclosed reduction mechanism, a stationary ring is 

disposed in a housing of the disposer between the inlet and the outlet of the disposer. A 
rotatable plate is coupled to a motor shaft and is positioned for rotation relative to the 
inner wall of the stationary ring. The plate has fixed and movable lugs for reducing food 
waste with the stationary ring. Interaction between ends of the lugs and the stationary 
ring produce grinding or shredding forces for reducing the food waste. The rotatable 
plate has an edge forming a gap with the stationary ring for conveying reduced food 
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waste to the outlet. A rotatable impact member is attached to a top surface of the 
rotatable plate. A plurality of hooked teeth on the rotatable impact member pass by the 
inner wall of the stationary ring. The hooked teeth also pass by breakers fixedly attached 
to the rotatable plate. The rotatable impact member can have pitched surfaces for 
engaging water flow that causes the rotatable impact member to rotate. A drive belt can 
be disposed about a shaft of the rotatable impact member and disposed about a central 
hub in the disposer to cause the rotatable impact member to rotate. 

|ooi4) In another embodiment of the disclosed reduction mechanism, a stationary ring is 

disposed in the housing of a disposer and has an inner wall. A rotatable plate is coupled 
to a motor shaft and is positioned for rotation relative to the inner wall of the stationary 
ring. One or more fixed lugs are attached to the rotatable plate for grinding food waste in 
combination with the inner wall of the stationary ring, and one or more movable lugs are 
attached to the rotatable plate for grinding food waste in combination with the inner wall 
of the stationary ring. 

|ooi5] In another embodiment of the disclosed reduction mechanism, a rotatable plate is 

coupled to the shaft of the rotational source and is positioned for rotation in the housing. 
A first hub is mounted about the shaft. A second hub is rotatably mounted on the 
rotatable plate and has at least one cutting element attached thereto for reducing food 
waste. A drive member connects the first hub to the second hub for rotating the second 
hub during operation of the disposer. 

10016] The foregoing summary is not intended to summarize each potential embodiment 

or every aspect of the inventive concepts disclosed herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

loon] The foregoing summary, preferred embodiments, and other aspects of the 

inventive concepts will be best understood with reference to a detailed description of 
specific embodiments, which follows, when read in conjunction with the accompanying 
drawings, in which: 
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[0018] Figures 1A-1B illustrate various views of an embodiment of a reduction 

mechanism for shearing and grinding food waste according to certain teachings of the 
present disclosure, the disclosed reduction mechanism having a stationary ring, stationary 
plate, rotating plate, and movable lugs. 

|ooi9] Figures 2A-2B illustrate various views of another embodiment of a reduction 

mechanism for shearing and grinding food waste according to certain teachings of the 
present disclosure, the disclosed reduction mechanism having a stationary ring, stationary 
plate, rotating plate, and fixed lugs. 

10020] Figures 3A-3B illustrate various views of an embodiment of a reduction 

mechanism for shearing and grinding food waste according to certain teachings of the 
present disclosure, the disclosed reduction mechanism having a stationary ring, stationary 
plate, a rotating impeller, and movable lugs. 

(0021] Figures 4A-4B illustrate various views of another embodiment of a reduction 

mechanism for shearing and grinding food waste according to certain teachings of the 
present disclosure, the disclosed reduction mechanism having a stationary ring, stationary 
plate, a rotating impeller, and movable lugs. 

[0022] Figures 5A-5C illustrate various views of an embodiment of a reduction 

mechanism for shearing and grinding food waste according to certain teachings of the 
present disclosure, the disclosed reduction mechanism having stationary cutting elements 
mounted on the disposer. 

[0023] Figures 6A-6B illustrate various views of an embodiment of a reduction 

mechanism for shearing and grinding food waste according to certain teachings of the 
present disclosure, the disclosed reduction mechanism having cutting elements mounted 
on a rotatable plate. 

[0024] Figures 7A-7B illustrate various views of an embodiment of a reduction 

mechanism for shearing and grinding food waste according to certain teachings of the 
present disclosure, the disclosed reduction mechanism having cutting elements on a 
rotatable hub attached to a rotatable plate. 

7 

H: 563077(C2H101!.DOC) 



PATENT APPLICATION OF THOMAS R. BERGER ET AL. 



10025) Figures 8, 9, 1 OA- 10C, and 11 illustrate various views of an embodiment of a 
reduction mechanism for shearing and grinding food waste according to certain teachings 
of the present disclosure, the disclosed reduction mechanism having counter rotating 
elements. 

10026) Figure 12 illustrates a top view of an embodiment of a rotatable plate having both 
fixed and movable lugs. 

100271 Figure 13 illustrates a top view of an embodiment of a rotatable plate having 

fixed, movable, and rotatable impact members. 

10028] Figures 14A-14D illustrate side views of the impact members for the rotatable 

plate of Figure 13. 

100291 While the disclosed reduction mechanisms for a food waste disposer are 

susceptible to various modifications and alternative forms, specific embodiments thereof 
have been shown by way of example in the drawings and are herein described in detail. 
The figures and written description are not intended to limit the scope of the disclosed 
reduction mechanism in any manner. Rather, the figures and written description are 
provided to illustrate the disclosed reduction mechanism to a person skilled in the art by 
reference to particular embodiments of the invention, as required by 35 U.S.C. § 1 12. 

DETAILED DESCRIPTION 

100301 In the interest of clarity, not all features of actual implementations of a reduction 

mechanism for a food waste disposer are described in the disclosure that follows. It will 
of course be appreciated that in the development of any such actual implementation, as in 
any such project, numerous engineering and design decisions must be made to achieve 
the developers' specific goals, e.g., compliance with mechanical and business related 
constraints, which will vary from one implementation to another. While attention must 
necessarily be paid to proper engineering and design practices for the environment in 
question, it should be appreciated that the development of a reduction mechanism would 
nevertheless be a routine undertaking for those of skill in the art given the details 
provided by this disclosure. 

8 

H: 563077(C2H101!.DOC) 



PATENT APPLICATION OF THOMAS R. BERGER ET AL. 



I003i| Referring to Figures 1A-1B, an embodiment of a reduction mechanism 100 is 

illustrated. Figure 1 A shows a portion of a food waste disposer 10 in side cross-section 
having the reduction mechanism 100, and Figure IB shows the reduction mechanism 100 
in a top view. In Figure 1 A, the food waste disposer 10 has a food conveying section 12, 
a grinding section 14, and a motor section 16. In the present example, the food 
conveying section 12 and part of the grinding section 14 are formed with a first housing 
portion 20, while another part of the grinding section and the motor section 16 are formed 
with a second housing 30. Several techniques and methods exist in the art for 
constructing the housing of a food waste disposer, and the disclosed reduction 
mechanism 100 is not limited to only the construction illustrated herein. Other 
techniques and methods for constructing the housings of food waste disposers are 
disclosed in incorporated U.S. Patent Nos. 6,007,006 and 6,439,487. The housing 
portions 20 and 30 are attached together by techniques known in the art. For example, a 
coupling 22 between the first and second housings 20 and 30 includes flanges connected 
with fasteners and sealant, such as disclosed in the incorporated U.S. Patents Nos. 
6,007,006 and 6,439,487, 

[0032] The food conveying section 12 receives food waste (not shown) from a sink (not 

shown) and conveys the food waste to the grinding section 14. The disclosed reduction 
mechanism 100 is positioned in the grinding section 14 and includes a rotatable member 
or plate 110, one or more impact members or lugs 120, a first stationary member or plate 
130, and a second stationary member or ring 140. A shaft 40 of a motor (not shown) 
passes through an upper end bell 32 of the housing 30 and connects to the rotatable plate 
1 10. A bearing/seal mechanism 42 and a mounting fastener 44 are used at the connection 
of the rotatable plate 110 and the shaft 40. Teachings of a bearing/seal mechanism, a 
mounting fastener, and associated techniques are disclosed in the 6,007,006 and 
6,439,487 patents. 

100331 The one or more impact members or lugs 120 are attached to the plate 110. 

Preferably, two lugs 120 are used. The lugs 120 are attached to a peripheral portion of 
the rotatable plate 110. In the present embodiment, the lugs 120 are movably attached to 
the rotatable plate 1 10. Fastening posts 122 have one end attached in holes (not shown) 
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in the rotatable plate 1 10. Other ends of the fastening posts 122 are attached in elongated 
throughholes in the lugs 120 that allow the lugs 120 to swivel and to slide relative to the 
rotatable plate 110. The lugs 120 have weighted ends 126 on an opposite end of the lugs 
from the elongated throughholes 124. 

10034] The stationary plate 130 is disposed adjacent the rotatable plate 110. As best 

shown in Figure 1A, the stationary plate 130 extends beyond an inner dimension of the 
stationary ring 140 so that an outside edge 138 of the stationary plate 130 is mounted 
adjacent the ring 140. In the present embodiment, the edge 138 of the stationary plate 
130 and a bottom shoulder 148 of the ring 140 are held together by a compression fit 
formed by the coupling 22 between the outside housings 20 and 30. In alternative 
embodiments, fasteners, clamps, welding, or other techniques and methods known in the 
art can be used to fixedly mount the stationary plate 130 and ring 140 adjacent one 
another. The stationary plate 130 defines a central opening 132 in which the rotatable 
plate 110 is positioned. The stationary plate 130 and the rotatable plate 110 are 
preferably on substantially the same plane, which allows bottom surfaces of the lugs 120 
to pass substantially unhindered adjacent or over the stationary plate 130 and rotatable 
plate 1 10 as the lugs 120 slide and swivel during operation. 

10035] A plurality of apertures 134 is formed in the stationary plate 130. The apertures 

134 are used in combination with the lugs 120 to produce shearing or cutting forces to 
reduce the food waste. In the present embodiment of the disclosed stationary plate 130, 
the apertures 134 include a plurality of holes formed within the interior area of the 
stationary plate 130. In addition, the apertures 134 include a plurality of gaps 136 formed 
by a plurality of horizontal teeth along the edge of the central opening 132 where the 
rotatable plate 1 10 is positioned. 

10036] The stationary ring 140 is disposed about the periphery of the stationary plate 1 30. 

The stationary ring 140 has an inner wall 142, an upper shoulder 146, and a bottom 
shoulder 148. The inner wall 142 is substantially vertical with respect to the horizontal 
plane of the rotatable plate 1 10 and stationary plate 130. The upper shoulder 146 mounts 
adjacent the first housing portion 20, and the bottom shoulder 148 mounts adjacent the 
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outside edge 138 of the stationary plate 130. The outside edge 138 of the stationary plate 
130 mounts adjacent a shoulder 33 of the second housing portion 30 so that the stationary 
ring 140 and plate 130 are sandwiched between the housings 20 and 30 when the disposer 
10 is manufactured. As noted above, additional techniques known in the art can be used 
to fixedly mount the stationary ring 140 in the housing of the disposer. 

(0037| In the present embodiment of the reduction mechanism 100, the stationary ring 

140 is preferably composed of Ni-Hard. Preferably, portions of the inner wall 142 are 
substantially perpendicular to the stationary plate 130, but this is not strictly necessary. 
In addition, the inner wall 142 of the ring 140 defines lower teeth 143, a ridge 144, and 
breakers or diverters 145. The lower teeth 143 are positioned adjacent the stationary 
plate 130 and the location where the weighted ends 126 of the lugs 120 pass when the 
disposer is operated. The ridge 144 projects a short distance inward toward the center of 
the ring 140. Ends of the lugs 120 are capable of passing under the ridge 144 when the 
disposer is operated. The lower teeth 143 in the present embodiment are inwardly 
projecting splines but could have other shapes. The lower teeth 143 are used as a 
grinding surface for food waste impacted and moved thereon as the lugs 120 and 
rotatable plate 110 are rotated during operation. The breakers or diverters 145 are also 
inwardly projecting splines. Other techniques and methods can be used for the 
construction of the stationary ring 140. For example, details of stationary rings such as 
those disclosed in the incorporated U.S. Patent Nos. 6,007,006 and 6,439,487 can be used 
with the disclosed reduction mechanism 100. 

[0038| The disclosed reduction mechanism 100 addresses the problem of sufficiently 

reducing fibrous or stringy food waste. As the plate 110 is rotated, the mere impact of 
the lugs 120 on food waste can reduce friable materials. The weighted ends 126 of the 
lugs 120 pass by the inner wall 142 of the ring 140 and create grinding forces on the food 
waste, which can also reduce such friable materials. Furthermore, the lugs 120 pass over 
the stationary plate 130 as the rotatable plate 1 10 is rotated. The passing of the lugs 120 
over the apertures 134 in the stationary plate 130 creates shearing or cutting forces, which 
can reduce the size of fibrous or stringy materials. Therefore, the disclosed reduction 
mechanism 100 reduces food waste in two ways by both grinding and shearing to reduce 
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the size of the food waste. More specifically, the combined action between the ends 126 
of the lugs 120 and the inner wall 142 and teeth 143 of the ring 140 act as a grinding or 
shredding mechanism, while the combined action between the edges or side surfaces of 
the lugs 120 with the apertures 134 and gaps 136 act as a shearing or cutting mechanism. 

10039) As a grinding mechanism, friable food waste can be reduced to smaller particles 
by the mere impacts with the rotatable plate 1 10, lugs 120, and inner wall 142. The food 
waste is also reduced to smaller particles by the grinding forces or frictional interaction 
between the ends 126 of the lugs 120 and the inner wall 142 with teeth 143 of the ring 
140. As a shearing mechanism, the food waste is reduced to smaller particles by the 
shearing or cutting forces produced by the interaction between the lugs 120 and a 
substantial number of the apertures 134 in the stationary plate 130. Such shearing or 
cutting forces can be beneficial in sufficiently reducing fibrous or stringy food waste. 

10040) As noted earlier, the lugs 120 of the disclosed reduction mechanism 100 have 
bottom surfaces or edges capable of passing over the stationary plate 130 in close 
proximity thereto in what is referred to as a shearing operation as the rotatable plate 110 
rotates. Shearing thus refers to the ability of the bottom surfaces, edges, or blades of the 
lugs 120 to have contact with or near contact with the surfaces of the stationary plate 130 
to allow the food to be sheared (i.e., cut) therebetween. In this regard, the lugs 120 would 
not shear if they passed over the stationary plate 130 at a significant separation distance. 
As one skilled in the art will recognize, the separation distance permitting shearing action 
can depend on the size of the apertures 134, the resilience of the food waste, the mass of 
the lugs 120, and/or the speed of rotation of the plate 1 10, etc. A separation distance for 
shearing fibrous or stringy food waste would generally would be in the range of 0-2 mm. 
Furthermore, it is preferred that the bottom surfaces, edges or blades of the lugs 120 pass 
over the entire area of the apertures 134 so that food waste passing through the apertures 
1 34 cannot avoid being sheared at the apertures 1 34 by the lug 120. 

|004i) Some of the lugs typically used in disposers are formed from bent pieces of sheet 

metal and, therefore, usually have rounded edges. Preferably, the lugs 120 used in the 
disclosed reduction mechanism 100 are forged, cast, or machined and have substantially 
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sharp edges formed with substantially flat bottom surfaces. During operation, the lugs 
120 are capable or swiveling and sliding relative to the rotatable plate 110 and pass or 
travel over most if not all the apertures 134 in the stationary plate 130. The substantially 
sharp edges can enhance the shearing or cutting action that the lugs 120 produce when 
passing over the apertures 134 and gaps 136 in the stationary plate 110. The sharp edges 
can be formed by the bottom surface and a substantially perpendicular or acute sidewall. 
In addition, the lugs 120 are preferably forged or cast so that they can have an increased 
weight that is preferred for the disclosed reduction mechanism 100. 

10042| The apertures 134 in the stationary plate 130 control the size of discharged 

particulate matter during the reduction operation. Because a radial gap does not exist 
between the stationary ring 140 and the rotatable plate 110 as seen in the prior art 
disposers (although such a radial gap could be provided), all the particulate matter 
produced in the grinding section 14 is discharged through the apertures 134 in the 
stationary plate 130. The size, number, and arrangement of these apertures 134 can be 
adjusted to obtain a desired amount of fineness of the particulate matter and an acceptable 
time for the reduction operation. The apertures 134 can be substantially round but can 
otherwise have any desirable shape. In addition, apertures (not shown) can be provided 
in the rotatable plate 1 10. 

10043] Preferably, the apertures 134 have a cross dimension or diameter of 

approximately from 3/16-inch and are arranged in a substantially uniform fashion where 
the lugs 120 may pass. Preferably, the percentage of open area through the stationary 
plate 130 due to the size and number of apertures 134 is approximately 33 percent of the 
total surface area of the stationary plate 130. This percentage of open area has been 
found to be particularly suited for sufficiently reducing food waste, including fibrous and 
stringy waste, typically encountered by a food waste disposer. In general, however, 
consideration should be paid to a number of variables to achieve a suitable fineness of the 
particulate matter and an acceptable time for the reduction operation for a particular 
implementation of the reduction mechanism 100. Too much open area in the stationary 
plate 130, for example, can allow undesirably large particulate matter to pass 
therethrough without being adequately reduced. In addition, too much open area can 
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allow too much water to pass therethrough, causing food waste to collect inside the food 
conveying section 12 without being flushed to the discharge. Too little open area can 
prolong the reduction operation and can cause water to "back-up" in the food conveying 
section 12, which is generally not desirable. 

10044] In alternative embodiments, the lugs 120 may be fixedly attached to the rotatable 

plate 110. For example, the rotating plate 110 in Figures 2A-2B has fixed lugs 121. 
Figure 2 A shows the reduction mechanism 100 in side cross-section, and Figure 2B 
shows the reduction mechanism 100 in a top view. The fixed lugs 121 are attached to the 
peripheral portion of the plate 1 10 so that ends of the lugs 121 extend beyond the outside 
edge 118 of the plate 110. The ends of the fixed lugs 121 can, therefore, pass over the 
stationary plate 130 with apertures 134 to perform the shearing action of the disclosed 
reduction mechanism 100. The plate 110 may also include secondary lugs 128. Details 
related to preferred dimensions and placement of the fixed lugs 121 and secondary lugs 
128 can be found in the incorporated U.S. Patent No. 6,439,487. 

100451 Referring to Figures 3A-3B, another embodiment of a reduction mechanism 100 

according to certain teachings of the present disclosure is illustrated. In Figure 3A, a 
portion of a food waste disposer 10 is illustrated in cross section having the disclosed 
reduction mechanism 100. In Figure 3B, the disclosed reduction mechanism 100 is 
shown in a top view. The disclosed reduction mechanism 100 is positioned in the 
grinding section 14 and includes a rotatable member or impeller 1 10, one or more impact 
members or lugs 120, a first stationary member or plate 130, and a second stationary 
member or ring 140. 

10046) The rotatable impeller 1 10 is connected to the shaft 40 of the motor. The one or 

more lugs 120 are attached to the rotatable impeller 110. The stationary plate 130 is 
disposed adjacent the rotatable impeller 110, and the stationary ring 140 is disposed about 
the periphery of the stationary plate 130. The rotatable impeller 1 10 has a central portion 
1 16 and one or more wing portions 1 14. The central portion 1 16 is mounted to the shaft 
40 by a mounting fastener 44 known in the art. Preferably, the rotatable impeller 110 
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includes two wing portions 1 14 as shown, and one lug 120 is preferably attached to each 
wing portion 1 14. 

I0047J In the present embodiment, the lugs 120 are movably attached to the wing 

portions 114. Fastening posts 122 have one end attached in holes (not visible) in the 
wing portions 1 14 and have other ends attached in throughholes (not visible) in the lugs 
120 that allow the lugs 120 to swivel relative to the rotatable impeller 110. The lugs 120 
have bottom surfaces adjacent the stationary plate 130 and have weighted ends 126 on an 
opposite end of the lugs 120 from the posts 122. The lugs 120 preferably have sharp 
edges formed with the substantially flat bottom surfaces. For example, the edges can be 
formed by the bottom edge and a substantially acute or perpendicular sidewall as shown 
and as discussed earlier. In alternative embodiments, the lugs 120 may be fixedly 
attached to the wing portions 114. 

10048) Certain details of the stationary plate 130 and ring 140 are substantially similar to 

those described above. The stationary plate 130 defines a central opening 132 in which 
the central portion 116 of the rotatable impeller 110 is positioned. The stationary plate 
130 defines a plurality of apertures 134 therethrough that are distributed from the inner 
wall 142 of the ring 140 to the central opening 132 of the plate 130. As noted above, the 
apertures 134 in the stationary plate 130 control the size of discharged particulate matter, 
and the size, number, and arrangement of these apertures 134 can be adjusted to obtain a 
desired amount of fineness of the particulate matter and an acceptable time for the 
reduction operation. The apertures 134 can be substantially round but can otherwise have 
any desirable shape. Preferably, the apertures 134 have a cross dimension or diameter of 
approximately 3/16-inch and are arranged in a substantially uniform fashion. Preferably, 
the percentage of open area through the stationary plate 130 due to the size and number 
of apertures 134 is approximately 33 percent of the total surface area of the stationary 
plate 130. 

|0049| The impeller 110 can be formed from a stock of sheet metal having a suitable 

thickness and can be bent into the wing shape as shown in Figures 3A-3B. As best 
shown in Figure 3B, the U-shaped central portion 116 for attaching the impeller 110 to 
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the motor shaft 40 with the fastener 44 may require a larger central opening 132 in the 
stationary plate 130 than desired. Accordingly, a sealing mechanism can be used at this 
juncture. For example, a cap member (not shown) can attach to the impeller's central 
portion 1 16 and substantially cover the central opening 132 in the stationary plate 130. 

[0050] An alternative embodiment of the reduction mechanism 100 is illustrated in the 

side cross-sectional view and the top view of Figures 4A-4B, respectively. The 
embodiment of the reduction mechanism 100 in Figure 4A-4B is substantially similar to 
that disclosed with reference to Figures 3A-3B. However, the impeller 110 can be a 
substantially flat bar of material as shown in Figures 4A-4B. A flat, central portion of the 
impeller 1 10 can attach to the shaft 40 so that the central opening 132 in the stationary 
plate 130 does not need to be much larger than the dimension of the shaft 40. 

loosi] In either of the embodiments disclosed in Figures 3A-3B or 4A-4B, the wing 

portions 114 and not just the lugs 120 can also produce shearing or cutting forces by 
passing over the apertures 134 in the plate 130 to reduce the food waste. Accordingly, 
the bottom of the impeller 1 10 can define a recess 115 (shown in Figure 4A, for example) 
for hiding the end 123 of the pin 122 that holds the lug 120 to the wing portion 114. In 
this way, the wing portion 1 14 can be positioned substantially close to the plate 130 for 
producing the shearing forces. Furthermore, to enhance the shearing action, the wing 
portions 114 can have acute (i.e., bladed) or perpendicular edges or sides 117 to pass 
substantially adjacent the surface of the plate 130 and create cutting action with the 
apertures 134. In one embodiment, the impeller 1 10 may be forged, cast, or machined to 
have a preferred thickness, weight, and/or cutting edges 1 17. 

10052J Referring to Figures 5A-5C, portions of another embodiment of a food waste 

reduction mechanism are illustrated in various views. For clarity, not all of the 
components of the reduction mechanism and disposer are shown or discussed, 
particularly those that have been discussed earlier or that are well known in the art. In 
Figure 5 A, the disposer is only partially shown having the upper housing removed. In the 
top view of Figure 5 A, a rotatable plate 100 is shown positioned within an upper end bell 
30 of the disposer's housing. The reduction mechanism includes a rotatable plate 110, 
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impact members or lugs 120, and a stationary ring (not shown). As shown in Figure 5 A, 
the lugs 120 can include a toe 127 on the weighted end 126 that extends to the outside 
edge 118 of the plate 110. As disclosed above, the stationary ring (not shown) positions 
against the rim 33 of the upper end bell 30, and the lugs 120 on the rotatable plate 1 10 are 
moved relative to the inside surface of the stationary ring (not shown) to shear and grind 
the food waste. The reduced food waste then falls through the gap G formed between the 
outside edge 1 18 of the plate 1 10 and the inner wall of the upper end bell 30. Because 
the stationary ring is not shown in Figure 5 A, the gap G around the outside edge 1 18 of 
the plate 1 10 is shown larger than may actually be used in a particular implementation. 

10053] The reduction mechanism of the present embodiment also includes a plurality of 

stationary cutting elements 150 used in conjunction with the rotatable plate 1 10, lugs 120, 
and stationary ring (not shown). The stationary cutting elements 150 are disposed about 
the upper end bell 30 of the disposer for shearing or cutting any fibrous or stringy 
materials that are discharged in the outer gap G between the stationary ring (not shown) 
and the edge 1 1 8 of the rotatable plate 1 10. 

10054] In the perspective views of Figures 5B-5C, the disposer is again only partially 

shown, and the rotatable plate 1 10 is shown removed to reveal portions of the upper end 
bell 30 and cutting elements 150. The stationary cutting elements 150 include a sharp 
end or blade 152 and a mounting end 154. The stationary cutting elements 150 are 
mounted in a sidewall 34 of the upper end bell 30 so that the blades 152 project 
substantially horizontally below the bottom surface of the rotatable plate (not shown). A 
number of techniques known in the art can be used to mount the elements 150 to the 
upper end bell 30. For example, the blades 152 can be disposed in slots 36 in the 
sidewall 34, and a fastener mechanism (not shown) can be used to fasten the mounting 
end 154 to the outside wall of the upper end bell 30. A conventional sealant (not shown) 
can be used to seal the slot 36 to prevent leakage. In a modification shown in Figure 5C, 
the cutting elements 150 are preferably positioned in a recess 37 formed within the 
sidewall 34 of the upper end bell 30. The upper end bell 30 is typically cast or molded 
and can be metal or plastic. Consequently, the recess 37 for the cutting element can be 
cast, molded, or machined into the upper end bell 30. A shoulder 38 can be provided to 
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stabilize the cutting element 150, and a pin or other retainer 39 can hold the attachment 
end 154 of the cutting element 150 in the recess 37. Thus, any potential for leakage in 
the sidewall 34 of the upper end upper end bell 30 of the disposer can be avoided. 

10055] During operation of the disposer, the rotatable plate 110, lugs 120, and stationary 

ring (not shown) reduce the food waste in a conventional manner. The reduced food 
waste is then allowed to pass through the gap G formed between the outside edge 1 18 of 
the plate 110 and the inner wall of the stationary ring (not shown). As noted above, 
fibrous or stringy food waste may be able to fit between the gap G of the rotatable plate 
1 10 and the stationary ring (not shown) without being sufficiently reduced to a desirable 
size. The plurality of cutting elements 150 mounted in the upper end bell 30 can cut any 
fibrous or stringy material that is discharged through the gap G. During the reduction 
operation, the food waste is being impacted, moved, and rotated so that any fibrous or 
stringy food waste fitting in the gap G will be cut or sheared by the stationary cutting 
elements 150. Specifically, as the plate 110 rotates, food waste moved by the plate 1 10 is 
tangentially flung at the stationary blades 152, thereby cutting the food waste. If 
beneficial, the toes 127 of the lugs 120 can be extended at least partially over the gap G, 
to improve the ability of the lugs 120 to impact food waste into the gap G and to assist in 
shearing the food waste. 

10056] Referring to Figures 6A-6B, portions of another embodiment of a food waste 

reduction mechanism are shown in a number of isolated views, in which Figures 6A and 
6B respectively show the top and bottom of the reduction mechanism. Again, not all of 
the components of the reduction mechanism and disposer are shown for the sake of 
clarity. The reduction mechanism includes a rotatable plate 1 10, impact members or lugs 
120, and a stationary ring (not shown). The reduction mechanism also includes one or 
more cutting elements 160 mounted to the plate 110. Each cutting element 160 includes 
a blade 162, a housing 164, and a mounting mechanism 166. Preferably, the plate 110 
has two or more such cutting elements 160 mounted on the bottom of the rotatable plate 
110 to cut any fibrous material that is discharged through a gap between the stationary 
ring (not shown) and the outside edge of the rotatable plate as discussed earlier. The 
blades 162 and housings 164 are mounted to the bottom surface of the plate 1 10 using a 
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mounting mechanism 166, such as a rivet. A number of other techniques known in the 
art can also be used to mount the housings 164 and blades 162 to the bottom of the 
rotatable plate 110. 

|0057| As best shown in bottom view of the plate 1 10 in Figure 6B, the housings 164 for 

each blade 162 can be separate components individually mounted to the plate 110. 
Alternatively, the housings 164 can be integral with one another so that a central portion 
passes between the rotatable plate 1 10 and a support member 116. The support member 
1 16 is mounted to the bottom of the plate 1 10 and mounts to the motor shaft (not shown). 
Teachings of such a support member 1 16 are disclosed in the incorporated 6,007,006 and 
6,439,487 patents. The housings 164 provide structural support for the blades 162. 
Depending on the mounting mechanism 166 used to attach the blades 162 to the plate 
110, however, such structural housings 164 may not even be required. In one 
embodiment, the blades 162 are free to rotate relative to the plate 1 10. During operation, 
centrifugal force keep the ends of the blades 162 beyond the edge 118 of the rotatable 
plate 110 for shearing or cutting any fibrous or stringy food waste escaping through the 
gap around the edge 118. Alternatively, the blades 162 can be fixedly mounted to the 
plate 1 10 so that the ends always extend beyond the edge 1 18 of the plate 1 10. 

|0058| Referring to Figures 7A-7B, portions of another embodiment of a reduction 

mechanism are illustrated in relevant part in a number of isolated views, in which Figures 
7A and 7B respectively illustrate a side view and a bottom perspective view. The 
reduction mechanism includes a rotatable plate 110, impact members or lugs 120, and a 
stationary ring (not shown). In the present embodiment, the impact members 120 are 
fixed to the rotatable plate 1 10 and include fixed lugs 121 and secondary lugs 128, having 
a design and location as disclosed in the incorporated 6,439,487 patent. The fixed lugs 
121 and secondary lugs 128 are attached to the top surface of the plate 110, which is 
formed from a substantially thick piece of stock metal. 

100591 The reduction mechanism also includes one or more planetary under-cutting 

elements, only one of which is shown in Figures 7A-7B. The planetary under-cutting 
element includes a rotatable hub 180 mounted to the plate 1 10 by a pin or shaft 186. As 
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best shown in Figure 7B, the shaft 186 is mounted in a hole 188 in the plate 110 using a 
fastening mechanism known in the art. The planetary under-cutting element also 
includes one or more blades 184 disposed about the hub 180. 

|0060| The reduction mechanism also includes a stationary hub 190 mounted about the 

motor shaft 40 and having an internal bore for the passage of the shaft 40. The stationary 
hub 190 can be a separate component affixed to the upper end bell (not shown) of the 
disposer adjacent the location of the bearing/sealing mechanism, such as described above. 
For example, a first portion 191 of the hub 190 may be an integral component of the 
upper end bell of the disposer, while a second portion 192 may be a separate component 
attaching to the first portion 191. Alternatively, the second portion 192 of the stationary 
hub 190 can be integrally formed on the first portion 191 attached to the upper end bell in 
this location of the disposer. 

|006i| A drive member, such as a belt, chain, or the like, connects the stationary hub 190 

to the rotating hub 180. In the present embodiment, a drive belt 196 is used. Thus, the 
second portion 192 of the stationary hub 190 and the rotating hub 180 preferably include 
peripheral tracks for the drive belt 196. In alternative arrangements, the hubs 180 and 
190 can have interconnecting gears (not shown) using techniques known in the art. The 
drive belt 196 in the present embodiment is shown positioned between the blades 184 and 
the surface of the plate 110. Preferably, the drive belt 196 can connect to the hub 180 
such that the blades 184 can be positioned between the drive belt 196 and the surface of 
the plate 1 10, which can allow the blades 184 to pass closer to the surface of the plate 
110. 

[0062] During operation, the stationary hub 190 does not rotate with the motor shaft 40. 

The rotatable hub 1 80 of the under-cutter, however, is free to rotate. As the shredder 
plate 110 spins, the drive belt 192 connected between the hubs 180 and 190 causes the 
rotatable hub 180 to rotate in the opposite direction. The rotatable hub 180 can be made 
to rotate at a faster r.p.m. than the rotatable plate 110 because of the size ratio of 
peripheral tracks or ratio of gears, for example. To reduce food waste, the blades 184 
pass over holes 1 1 1 in the plate 1 10 to cut food waste passing therethrough. In addition, 
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ends of the one or more blades 184 on the rotatable hub 180 extend beyond the edge 118 
of the rotatable plate 110. The ends of the blades 184 pass by the gap (not shown) 
formed between the edge 1 1 8 and stationary ring (not shown) to cut food waste passing 
through the gap. 

[00631 The blades 184 pass a distance H from the bottom surface of the plate 110, as 

shown in Figure 7B. Selection of the distance H may vary according to a particular 
implementation. To have a decreased distance H, it may be necessary for blades 1 84 to 
be positioned between the surface of the plate 1 10 and the location where the drive belt 
192 connects to the hub 180. Washers, bearings, or other like devices can be used to 
facilitate rotation of the hub 180 relative to the plate 110. For embodiments of the 
disclosed reduction mechanism having more than one rotatable hub 180, the distances H 
that the blades 184 pass relative to the plate 110 may be different for the individual hubs 
180. 

|0064| Referring to Figures 8, 9, 1 OA- 10C, and 1 1, portions of another embodiment of a 

reduction mechanism 200 for a food waste disposer 10 are illustrated in a number of 
views. In Figure 8, the disposer 10 is schematically illustrated having the disclosed 
reduction mechanism. Again, not all of the components of the reduction mechanism 200 
and disposer 10 are shown for clarity. By way of introduction and before discussion of 
the aspects of the Figures, the reduction mechanism 200 includes counter-rotating 
elements. As best shown in the disposer 10 schematically shown in Figure 8, the first 
element 201 is a grinding mechanism having a rotatable plate 210 and a primary 
rotational source or motor 230 having a stator 232 and a rotor 220. The second element 
205 is a cutting mechanism having a cutting member 250 and a secondary rotational 
source or motor 270 having a stator 272 and a rotor 260. The primary rotor 220 rotates 
opposite from the secondary rotor 260 so that the rotatable plate 210 rotates opposite 
from the cutting member 250. Accordingly, the stators 232 and 272 have windings 236 
and 276 that are wired to have opposite polarity with each other, so each one of its 
corresponding rotors 220 and 260 turns in the opposite direction. 
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|0065| The primary motor 230 positions adjacent a lower end frame or bottom portion 17 

of the motor housing 16. Preferably, the primary motor 230 comprises an induction 
motor known in the art, but the primary motor 230 can comprise other dynamo-electric 
machines known in the art, such as a universal motor or a permanent magnet motor. The 
motor 230 includes a primary stator 232 and a primary rotor 220. The primary stator 232 
is mounted in the housing 16. The primary stator 232 includes a plurality of laminations 
defining a plurality of poles with windings 236 wound thereon. It is understood that a 
number of other motors designs can be used with the disclosed reduction mechanism. 

|0066| As best shown in Figure 9, an embodiment of a primary rotor 220 has a shaft 222 

and includes a plurality of laminations 226 mounted on the primary rotor shaft 222 using 
techniques known in the art. An attachment end 224 of the shaft 222 attaches to the 
rotatable plate (210) using techniques known in the art. The other end of the shaft 222 
rests on a stabilizing bearing assembly (not shown) on the lower end frame 17 of the 
. motor housing 16, such as is known in the art. 

10067] As best shown in Figure 8, the secondary motor 270 positions adjacent the top of 

the motor housing 16. The secondary motor 270 can comprise an induction motor, a 
universal motor, a permanent magnet motor, or other dynamo-electric machine known in 
the art. The secondary stator 272 is mounted in the housing 16. The secondary stator 
272 includes a plurality of laminations defining a plurality of poles 274 with windings 
276 wound thereon. It is understood that a number of other motors designs can be used 
with the disclosed reduction mechanism. 

[00681 As best shown in Figures 1 OA- 10C, an embodiment of a secondary rotor 260 

includes a shaft 262 having a plurality of rotor laminations 266 mounted thereon using 
techniques known in the art. The shaft 262 defines a hollow cylinder for disposing about 
the primary shaft 222, as best shown in Figures 1 0B- 10C. One end of the hollow shaft 
262 is attached to the cutting member 250, which is positioned under the rotatable plate 
when the disposer 10 is assembled as shown in Figure 11. When assembling the disposer 
10, the hollow shaft 262 slides over the main rotor shaft 222 of the primary rotor 220. 
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10069) As best shown in Figures 10A and 10B, the cutting member 250 includes central 

portion 252 with one or more cutting blades 256 disposed thereabout. The central portion 
252 can be dish-shaped so as not to interfere with a support member of the rotatable 
member 110. A central opening 254 in the cutting member 250 attaches to an end 264 of 
the hollow shaft 262 using techniques known in the art so that the cutting member 250 is 
rotatable with the shaft 262. For example, a boss and flange can be used or the 
components can be welded together. 

100701 Referring to Figures 8 and 1 1, the rotatable plate 210 includes a support plate 216 

attached to an end of the primary shaft by techniques common in the art. The rotatable 
plate 210 also includes swivel lugs 218 and fixed lugs 219, which are similar to those 
described earlier. The plate 210 and lugs 218 and 219 work in conjunction with a 
stationary ring 240 schematically shown in Figure 8 to reduce food waste. 

100711 Any material that is discharged through the gap G between the stationary ring 240 

and the rotatable plate 210 is reduced by the blades 256 of cutting member 250 rotating in 
the other direction. For example, the blades 256 cut or shear fibrous or stringy materials 
before they are discharged into the waste stream. Preferably, the secondary motor 270 is 
smaller than the primary motor 230 because most of the reduction work of the food waste 
has already been performed by the rotatable plate 210, lugs 218 and 219, and stationary 
ring 240. For example, the primary motor 230 can produce between 1/2 to 1 -horsepower. 
In contrast, the secondary motor 270 can be approximately 1/3 to 1/5 the size of the 
primary motor 230. In one embodiment, therefore, the secondary motor 270 may 
produce about 1/8 -horsepower. Accordingly, the secondary motor 270 can be and 
preferably is smaller than illustrated in the Figures. 

10072) In the schematic Figure 8, a number of sealing and bearing mechanisms can be 

used for the rotors 220 and 260. A bearing/sealing mechanism 42 known in the art is 
preferably used where the hollow shaft 262 passes through the upper end bell or portion 
32 of the motor housing 16. To stabilize the shaft 222, another bearing mechanism 43 
known in the art is provided in the lower end frame or portion 17 of the disposer 10. The 
upper end of the shaft 262 can include an internal bearing and sealing mechanism 280. 
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The lower end 268 of the shaft 262 can also include an internal bearing mechanism 282 
disposed about the primary shaft 222 and/or disposed on the laminations 226 of the 
primary rotor 220, for example. The internal bearing mechanisms 280 and 282 can be 
used to stabilize and improve rotation of the shafts 222 and 262 relative to one another. 

10073] Referring to Figure 12, relevant parts of another embodiment of a reduction 

mechanism are illustrated in a top view. The disclosed reduction mechanism includes a 
rotatable plate 110 having both fixed and movable impact members 120. The impact 
members 120 on the plate 110 include movable lugs 320 and fixed lugs 330. The 
movable lugs 320 can include a toe 327 on a weighted end 326 that extends to an outside 
edge 1 18 of the plate 110. Elongated apertures 324 in the lugs 320 allow the lugs 320 to 
rotate and slide relative to a pin 322 attaching the lug 320 to the plate 110. The fixed lugs 
include primary lugs 330 positioned near the edge 1 18 of the plate 1 10. Secondary lugs 
335 can be positioned within the interior of the plate 110. Teachings of preferred 
dimensions and locations of such fixed lugs 330 and 335 are disclosed in the incorporated 
6,439,487 patents. Various embodiments of reduction mechanisms in the present 
disclosure can incorporate the present embodiment of the rotatable plate 110 of Figure 
12. 

10074] Referring to Figures 13 and 14A-14D, relevant parts of another embodiment of a 

reduction mechanism are illustrated in various views, in which Figure 13 shows a top 
view of a rotatable plate 110 having various impact members and Figures 14A-14D 
shows side views of these impact members. As noted in the Background Section of the 
present disclosure, the actual size reduction or grinding of the food particles in typical 
food waste disposers is done by the interaction of the features on the rotating shredder 
plate with the stationary grind ring. Typically, swivel lugs are used in these grind 
mechanisms to throw the food against the stationary ring and reduce the size by breaking 
of the material with impact forces. While this approach is suitable for hard, friable 
materials, it can be an ineffective approach to grinding fibrous or elastic foods, such as 
cornhusks or chicken skin, that require shearing and/or tearing to reduce the size. In the 
present embodiment of the disclosed reduction mechanism, the rotatable plate 1 10 has a 
plurality of impact members, including movable lugs 320, fixed lugs 330 and 335, and a 
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rotating lug 340. The movable lugs 320 can be of conventional design and can include a 
toe 327 on a weighted end 326 that extends to an outside edge 1 18 of the plate 110. The 
movable lugs 320 break down friable foods through impact against a stationary ring (not 
shown). Elongated apertures 324 in the lugs 320 allow the lugs 320 to rotate and slide 
relative to a pin 322 attaching the lug 320 to the plate 110. The fixed lugs include 
primary lugs 330 positioned near the edge 1 18 of the plate 110. Secondary lugs 335 can 
be positioned within the interior of the plate 110. Teachings of preferred dimensions and 
locations of such fixed lugs 330 and 335 are disclosed in the incorporated 6,439,487 
patent. The fixed lugs 330 and 335 are effective at tearing elastic foods waste, such as 
poultry skin. In addition, the fixed lugs 330 and 335 are effective at preventing fibrous 
food waste from "balling up" and are effective at increasing the overall fineness of the 
particulate matter produced by the reduction mechanism. The rotating lug 340 is 
designed to grab or snag fibrous food waste and pull it across breakers 348 to shear the 
fibrous food waste into shorter lengths. 

I0075J As shown in Figures 14A-14D, each of these impact members 320, 330, 335, and 

340 has a different height so that it interacts with a different portion of the stationary ring 
(not shown) that is positioned about the edge 1 18 of the rotatable plate 110. The height 
differential also helps to break up bouncing harmonics of the food waste, thus reducing 
the potential for food waste to ride on the plate 1 10. The movable lug 320 as shown in 
Figure 14B is the tallest of the impact members and has a stepped face. The upper 
portion 327a of the face interacts with the upper breakers and diverters on the stationary 
ring. The lower portion or toe 327b interacts with the lower teeth of the stationary ring 
and does finish grinding of the food waste. 

10076) The fixed lugs 330 and 335 as shown in Figures 14C-14D are slightly shorter than 

the swivel lugs 320 and have a narrow face width. Because the primary lugs 330 
adjacent edge 1 18 are fixed and cannot move away from the stationary ring, they hold 
material against the stationary ring, which results in an overall finer grind than the use of 
swivel lugs alone. 
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100771 As shown in Figure 14A, the rotating lug 340 is very close to the surface of the 

plate 1 10 so that it can grab and shear longer pieces of food waste that may accumulate at 
the base of the stationary ring near the edge 1 18 of the plate 110. The rotating lug 340 is 
balanced to rotate on a central shaft 342 that attaches to the plate 1 10 by a boss or retainer 
343. As shown in Figure 13, the rotating lug 340 has a plurality of hooked teeth 344 for 
grabbing food waste accumulated at the base of the stationary ring. In addition, the 
rotating lug 340 has a plurality of pitched fins 346, which can facilitate its rotation. 
Breakers 348 are attached to the plate 110 on either side of the rotating lug 340 and 
interact with the hooked teeth 344 to tear and shear food waste. 

10078] In one embodiment, the rotating lug 340 can be rotated by the mere flow of water . 

F that occurs as the rotatable plate 1 10 is rotated in direction R. In another embodiment, 
the boss 343 that is on the shaft 342 on the underside of the plate 110 can be coupled to a 
stationary hub on the disposer by a drive member, such as a belt, in a similar fashion to 
the embodiment of the disclosed reduction mechanism of Figures 7A-7B. With such an 
arrangement, the rotating lug 340 would rotate counter to the direction R of the plate 110 
so that the configuration of the hooked teeth 344 would need to be oriented in the reverse. 
Because the rotating lug 340 is balanced to rotate on the plate 110, it can continuously 
rotate by virtue of the water flow or drive member. In other words, during operation of 
the disposer, the rotating lug 340 can freely rotate when not substantially interfered so 
that the rotating lug 340 can be said to continuously rotates even if it impacts food waste 
now and again. By comparison, the swivel lug 320 cannot be said to rotate continuously 
like the rotating lug 340. During operation, the swivel lug 320 does not continuously 
rotate as the rotating lug 340 because centrifugal forces cause the weighted end of the 
swivel lug 320 to orient toward the edge 1 1 8 of the plate 1 1 0. 

100791 The rotatable plate 110 having the various lugs 320, 330, 335, and 340 is not 

symmetrical about its central portion 112 and may, therefore, not be balanced for 
rotation. To balance and evenly distribute the mass of the plate 1 10 with lugs 320, 330, 
335, and 340, it may be necessary to attach or form mass balancing members on the plate 
110. As described earlier, the rotatable plate 110 can have a support plate 116 attached to 
the bottom surface. For example, the support plate 116 is used to attach the rotatable 
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plate 1 10 to a motor shaft (not shown) and to reinforce the plate 110 where the posts 322 
of the moveable lugs 320 attach. As shown in Figure 13, a mass balancing member 1 17 
is attached to the bottom of the plate 110 adjacent the support plate 116 and may be an 
extended or separate portion of the support plate 116. The mass-balancing member 117 
is positioned opposite the location of the rotating lug 340 to balance and evenly distribute 
the mass of the plate 1 10 and lugs 320, 330, 335, and 340 for rotation. 

|0080i As used herein, the term "plate" is not meant to necessarily refer to a unitary 

body, or a body that is flat. Furthermore, the term "ring" is not meant to strictly refer to a 
unitary body having a continuous annular shape, nor a body having constant inner and 
outer diameters; multiple components may be arranged in a ring shape, and accordingly 
may still together be considered to constitute a "ring." 

[008i] The foregoing description of preferred and other embodiments is not intended to 

limit or restrict the scope or applicability of the inventive concepts contained herein that 
were conceived of by the Applicant. In exchange for disclosing the inventive concepts 
contained herein, the Applicant desires all patent rights afforded by the appended claims. 
Therefore, it is intended that the inventive concepts contained herein include all 
modifications and alterations to the full extent that they come within the scope of the 
following claims or the equivalents thereof. 
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